Redox regulation and signaling lipids in mitochondrial apoptosis.
Apoptosis can be regulated at multiple levels. A number of proteins with regulatory function in cell death are sensitive to cellular redox environment. The antioxidant glutathione (GSH) and redox-sensitive proteins, thioredoxin and glutathione S-transferase, thus regulate cell death pathways by modulating the redox state of specific thiol residues of target proteins including stress kinases, transcription factors, and caspases. GSH in mitochondria plays an important role in the integrity of mitochondrial proteins and lipids known to play a vital role in the permeabilization of mitochondrial membranes and release of proapoptotic factors. The regulation of mitochondrial GSH (mGSH) is determined by its uptake from the cytosol which is dependent on appropriate membrane dynamics. The deposition of cholesterol in mitochondria induced by alcohol intake impairs this translocation, resulting in severe depletion of mGSH and in sensitization to apoptosis stimuli. Although the interaction of proapoptotic proteins with mitochondria initiates apoptotic pathways, recent data indicate that the mitochondrial trafficking of glycosphingolipids, e.g., ganglioside GD3, induced by apoptotic stimuli is a key event that sets off mitochondrial-dependent apoptotic cascades.